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COMMENTARY 


TRANSPORTATION TOMORROW: 
RESEARCH TO THE RESCUE 


William T. Coleman, Jr. 
Secretary, U.S. Department of Transportation 


Transportation is the linchpin that holds together the fabric of Americ: 
Without it, this country would quite literally stop running. In such sin 
plicity, there is always drama. There is no disputing the need for deepe 
research in the realms of transportation and for the artful development 
of transportation technologies, efficiencies, and economies. | do not 
believe for a moment that we have exhausted our talent for innovation 
in this country or that the final frontiers of transportation progress ha\ 
been crossed. 

| undertook this job with 3 purposes in mind: to restore the railroa 
to the financial, organizational, and physical dignity needed for the 
tasks ahead; to recalibrate the nation’s transportation system, with 
emphasis on fuel efficiencies, environmental harmony, and safe and co 
venient service to the public at reasonable costs; and to compress the 
time required to bring about the reforms, mergers, and regulatory chan 
modern times demand. 

| recognize how important research and development policies and 
programs can be in the attainment of these goals. In fact, if | were to. 
add a fourth plank to my platform of purposes, it would be to acceleéré 
the payoff of research and development activities. 

The glamour systems for rail and transit travel have not materializec 
We have found that we cannot get across town as simply as we can get 
to the moon because we have not taken sufficiently into account the 


Condensed from an address made by Secretary Coleman at the Fourth Transpor- 
tation Policy Workshop, sponsored by the Office of University Research, U.S. 
Department of Transportation, at the National Academy of Sciences, May 5, 19° 


social, economic, and political complexities of surface transportation. 
No prior travel habits had to be changed for the trip to the moon, nor 
were things such as fares, schedules, which street to use, and operating 
costs decision factors. 

| do not discount the value of long-range, even high-risk, research and 
development. The necessity, for example, to become self-sufficient in 
energy almost certainly will require persistent research into new forms 
of energy, alternative sources of fuel, and new means of propulsion. 

When funding for research and development must compete with fund- 
ing for capital investment, the research and development requirements 
generally get put on the shelf. Estimates are that in this country we will 
need as much as a trillion dollars in capital investment in the next decade 
alone to meet our energy needs. In the transportation area, extremely 
large sums will be needed for urban transportation and for rebuilding the 
railroads. Capital investment requirements of the magnitude now before 
us will make funding “‘blue-sky’’ research and development programs an 
increasingly difficult challenge for both government and industry. Yet, 
by failing to do so, we will almost certainly weaken our competitive 
position among the industrialized nations. 

Neither can our short-term needs be ignored. Of our transportation 
research and development funding invested in programs this fiscal year, 
77 percent is expected to pay dividends in the next 5 years, 17 percent 
in 5 to 10 years, and only 6 percent after 1985. 

Since so many of our transportation needs grow out of “‘here-and- 
now” problems, we need ‘ here-and-now” research. Our current depart- 
mentwide research and development program is concentrated in the fol- 
lowing several functional, not modal, areas. 


1. We put a major emphasis on improving safety. Our Coast Guard, 
civil aviation, and highway vehicle needs continually tax the state of the 
art in safety technologies. We need greater research into the cause and 
cure of aviation accidents and into marine safety to guard against col- 
lisions in busy harbor and shore operations and to prevent oil spills and 
reduce the hazards that cause them. 

2. We are putting research and development dollars to good use in 
the improvement of transportation capacity and service, devoting the 
largest portion of our research and development budget to problems 
that range from urban traffic congestion to ways to reduce railroad 
track failure by providing a more durable rail or improving track geom- 
etry. Two additional transportation projects—the transbus and the 
state-of-the-art car—are now in the demonstration phase. 


3. Much of our effort is directed toward cost reduction. | am con- 
cerned that the remaining 15 percent of the Interstate Highway System 
still to be built will cost 39 percent of the estimated cost of the total 
system. | am concerned by highway construction costs of $100 million 
per mile, or even higher in some projects, and by rising subway construc- 
tion, airport, railroad, and intermodal development costs. | am also. con- 
cerned over our ability to remake transportation in the shape that to- 
day’s energy and environmental sensitivities require unless we find more 
effective ways to cut, curtail, and control costs. 

4. Research can be valuable in unlocking new ways to conserve 
energy and protect the environment. We are spending only about 9 per- 
cent of our research funds in these areas this year; but funding, | am con: 
fident, will rise in proportion to the yield and in keeping with national 
priorities. The 40 percent improvement in fuel efficiency we are asking 
from the motor car manufacturers should, in my opinion, be a starting 
point and, in any event, a minimum and not a maximum requirement. 

5. Research and development provide us future options. They open 
new vistas, take us where no one else has been, and build the knowledge 
base on which new and better systems will be structured. This category 
includes 2 types of research, development, and demonstration work. The 
first is the high-risk but potentially high-payoff development projects, 
such as the air-cushion, magnetic-levitation, and linear-induction rail 
technologies that the department and industry have been exploring for 
a number of years. The second category aimed at cultivating future 
options is exemplified by our University Research Program. This serves 
us well by relating hardware developments to the social and economic 
environment in which these entities must operate, by expanding the. 
available knowledge on any system or proposal, and by attracting and 
training the new talent needed to transform transportation in response 
to today’s priorities and tomorrow’s needs. 


In summary, | believe the payoff from our research and development 
policies will improve each year based on what we are doing now. The 
lessons learned in recent years have taught the risks of overoptimism in 
launching and conducting development projects and the hazards of 
studying transportation vehicles in isolation from the social environment 
in which they will function. 

Research alone will not rescue our transportation Capabilities frome 
the quagmire of inefficiencies that now constrain performance and add 
to costs. But without well-placed, properly funded research and de- 
velopment programs, our total efforts will be handicapped and our pros- 
pects for success diminished. Frankly, | would hate to tackle the road, 
rail, air, and transit problems currently awaiting solution without the 
promise of research and development resources as allies. 

Then, finally, we need major improvements in transportation if we 
are to reverse the decline in productivity, which fell 3 percent in 1974— 
the first actual drop in U.S. productivity since 1947. 
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ithe days preceding World War ||, highway research was 
sdominantly concerned with properties of materials, 

sh as asphalt, concrete, stone, and steel, and with design 
thods for pavements, bridges, and other physical struc- 
es. Only comparatively recently has much attention 
=n paid to the users of the highway and other trans- 
rtation systems. 

In 1967 a great step was taken in this direction when 

> first Workshop on Human Factors was sponsored by 

> Highway Research Board. This has now become an 
qual event, taking place just before the Annual Meeting 
the board (now the Transportation Research Board). 
ring the ensuing 8 years, experts have assembled to 
cuss the problems of the vehicle driver and passengers, 
: pedestrian, the bicyclist, and the users of many other 
nsportation modes. 

The workshop has evolved into a full-day meeting with 
Oncurrent sessions at which problems such as drugs, 
ohol, visibility, reaction to traffic signals, and driver 
ication are thrashed out in detail. In keeping with the 
e workshop nature of the concurrent sessions, no 

mal papers are presented or published. An examina- 

n of the topics and findings of the 2 most recent 
rkshops reveals a continuity of subject area and an 
Jutionary trend toward increased emphasis on driver 
lavior. 

One of the sessions at the 1974 workshop was devoted 
dicycling, a topic that was to achieve even more sig- 


nificance during the gasoline shortage later that year. 
The 26 participants discussed the problems and solutions 
involved in bicycles sharing streets and highways with 
other vehicles and considered the construction of exclu- 
sive bikeway networks. Many such networks are now in 
the planning, construction, or operational stages across 
the country. 

What are the main problems involved in bicycling? 
One is the lack of enforcement of traffic laws, according 
to experts from all over the country. On a 5-mile course 
in Washington, and another in Baltimore, cyclists could 
cover the distance 40 seconds quicker than a motorist, 
provided the cyclist ignored traffic signals and other con- 
trols; but the cyclist had no advantage over the motorist 
if they both obeyed the regulations. This seems to be a 
universal problem and one that can only be solved if a 
system of bicycle licensing and registration is put into 
effect nationwide. 

Accidents involving bicycles generally happen within 
a block of home, and the cyclist is usually carrying a 
passenger. Cars are generally not involved in these acci- 
dents; on the national scale, cars are involved in only 5 
percent of bicyclist injuries, but are involved in 95 per- 
cent of bicyclist fatalities. 

Two other sessions during the 1974 workshop were 
devoted to solving one of the basic problems inherent in 
any consideration of human factors. To compare one 
vehicle to another or one section of highway to another 


transportation was a topic of one of the 1974 sessions. 
The aim of the session, which was attended by 2 dozen 
people, was to provide an overall look at urban transpo 
tation as a focus for human factors research. The grou 
discussed bus services: How can service be improved ar 
costs cut? How can the computer be used in operation 
How can we combat vandalism? How can we humanize 
the interaction between the bus driver and the passenge 
without impairing efficiency? Other discussions covere 
other transit operations: personal rapid transit vehicles 
and the problems involved, such as difficulty of getting 


7 In the session on adverse environmental ef- 
fects on driver and traffic performance, led by 
David Solomon and Burton Stephens, FHWA’‘s 
Richard Schwab and Oregon DOT’s Dwayne 
Hofstetter (foreground) are prepared to dis- 
cuss the extensive highway fog research in 
Oregon. 

2 A. James McKnight, fourth from left, leads 
serious discussion in the session on teaching 
accident avoidance skills in driver education. 

3 Gerson Alexander of FHWA’s Office of 
Traffic Operations makes a point in the session 
dealing with means to alert drivers to hazardous 
locations, led by Robert Hostetter. 
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is relatively easy, but to compare 2 drivers is virtually im- 
possible because of the many physical, physiological, 
mental, and emotional factors involved. How do you 
resolve the characteristics of the average, or ‘‘design 
driver,’’ for whom a facility can be designed and built? 
Forty-four participants, representing government, private 
industry, and the academic world, spent the day in 2 ses- 
sions trying to identify and define the important design 
driving parameters and variables and their application to 
real-world highway design and operations problems. This 
represented the workshop goal: bringing together human 
factors and highway and traffic engineering personnel to 
provide an interdisciplinary approach to the problem. 
Although a definitive solutian to the primary task of de- 
fining the design driver was not achieved, the discussion 
proved to be most valuable in developing valuable high- 
way design and operations concepts along the same line. 
For the first time in the series of workshops, urban 


in and out of the cars, vibration, jerking, and the needs 
of the handicapped; demand-responsive systems and the 
various factors liked or disliked by the user (for exampl 
coffee service on the bus had little appeal); and rail 
transit, especially the New York subways where the re- 
tirement of many experienced controllers has left the 
control of the system in the hands of relatively inex- 
perienced crews. Participants pointed out that events 
that might lead to a disaster occur many times each hot 
in the New York City subway system; the load on the 
controllers is considerable. Also featured in the session 
was a discussion on modal choice. 

Yet another 1974 session was devoted to traffic safe 
education—defined as a comprehensive and coordinatec 
educational program that is designed to improve highw 
use in terms of efficient and safe mobility and that is 
delivered in a preventive or remedial fashion to all high 
way users. The participants came to the conclusion th 


i program must deal with far more than the youth 
pety problem because people of schoo! age represent 
lly about one-fourth of the population; that safety 

ik blems cannot be solved solely by school-based pro- 
pms and certainly not by driver training alone; that 
pre data are needed on various modes of road use and 
pre accurate and complete data on the accident ex- 
gence of the several groups; and that, to be effective, 


struction must begin early in life and continue through- 
it life. 


The sixth 1974 session was concerned with sign eval- 


ation techniques. The participants were asked to 
<amine 3 types of problem areas: (a) diagnosis, the 
lentification of locations where problems exist because 
F inadequate signing; (b) comparison, the evaluation of 
gning alternatives for a particular location or applica- 
On; and (c) research, the increased understanding of the 
formation acquisition process and the characteristics 
lat distinguish a good sign from a poor one. Those pres- 
1t contributed a large variety of measures and methods. 
owever, they concluded that understanding is currently 
sufficient for diagnosis. ‘‘We can,” they said, ““compare 
signs but we cannot evaluate 1 sign and determine 
hether it is the optimal one for a particular route- 
tidance decision point.”’ 

Those returning a year later to the Eighth Workshop 
1 Human Factors, held January 12, 1975, found that 
any of the same subjects were still of compelling interest 
id that several new ones had been added. 


Down to shirt sleeves for action, the 
participants in the session on drugs 
respond to leadership from Herbert 
Moskowitz, seated left of rostrum 
(checked shirt). Nathaniel Pulling, 
chairman of TRB’s Committee on 
Simulation and Measurement of 
Driving, is second from right. 


Once again, the reaction of drivers to traffic controls 
was under discussion. Specifically, the subject was inter- 
section signalization for vehicles and pedestrians. Session 
participants discussed how a signalized intersection works 
and what problems occur at the location. What type of 
driver and pedestrian behavior leads to delay, to conflicts, 
and to accidents at a signalized intersection? Many of the 
workshop participants agreed that a gap exists between 
what the traffic engineer expects a device to do and what 
the general public expects. For example, a pedestrian 
signal is meant to inform the pedestrian when it is safe to 
cross the street. Yet, what does the pedestrian rely on 
before crossing: the pedestrian signal, the vehicle signal, 
or the traffic flow? 

The participants suggested that, instead of studying 
how drivers and pedestrians react to existing traffic con- 
trol devices, we should measure the intuitive behavior of 
drivers and pedestrians in particular situations and then, 


if required, design traffic control devices to reflect that 
behavior. 

Safety education was again in the forefront, this time 
in the form of a session on accident-avoidance training. 
Training in last-minute accident-avoidance techniques has 
become popular in recent years, mainly in programs for 
drivers of emergency vehicles such as police cars, am- 
bulances, and rescue trucks, but also to a certain extent 
in high school driver education programs. The workshop 
participants were asked to identify the appropriate objec- 
tives and content of accident-avoidance training, to re- 
view the nature and adequacy of present programs, and 
to identify the researcti, development, and operational 
needs of the future. 

The participants pointed out that it is not enough to 
count the number of cones knocked down on a training 
range to assess a driver's skill; this has little bearing on 
real life. Taking into account the problems of simulating 
collision situations safely and the maintenance of skills 
once they are learned, they concluded that a great deal 
more must be learned about accident-avoidance training 
before it can be put forth as an effective accident counter- 
measure. They pointed out that skills learned in a simu- 
lated situation are unlikely to transfer to a real-world 
situation encountered in different vehicles and under con- 
ditions of stress. Moreover, students and even instruc- 
tors have been known to use their ‘‘advanced” skills in 
driving at excessively high speeds and performing unsafe 
maneuvers, having acquired a false sense of confidence. 

The 16 people attending the session on pedestrians 
addressed 2 different accident problems: accidents in- 
volving pedestrians who are not in school and those who 
are. They pointed out that educational programs must 
stress safety in all aspects of life, not just when one is 
crossing the street. The elderly are a hard-to-reach group 
because few belong to organized groups, yet their ac- 
cident record is high enough to warrant a special effort. 
Midblock crosswalks, where vehicles are prohibited from 
parking, help to decrease visual obstructions but also 
decrease pedestrian scanning activity and may also create 
traffic flow and capacity problems. Pedestrian overpasses 
and underpasses have drawbacks; they are underused or 
used for illegal and immoral purposes. It was generally 
agreed that the problems of nonschool pedestrians are 
largely educational; few understand the meaning of flash- 
ing versus nonflashing walk signs. 

Safety information is available to preschoo! and schoo! 
pedestrians through television programs, day care centers, 
nursery schools, and regular school programs. Play streets 


in densely populated urban areas can serve as a focus for 
community activities while reducing the number of vehi- 
cles that drive through and thus reducing the conflicts be 
tween the cars and the young pedestrians. Proper contro 
of cars through use of barriers and prohibitory signing ts 
essential in creating a safe play street, cautioned the par- 
ticipants, pointing out that sometimes off-street play 
areas are preferable. 

The session on adverse environmental effects on driver 
and traffic performance was marked by a procession of 
potential hazards to the driver. What happens when you 
encounter dust storms or sand storms? When you run 
into fog or into a dark tunnel from bright sunlight? 
When children cross the street in front of you before 
dawn? These occurrences may be quite rare, but the ef- 
fects can be drastic. For instance, though the overall per 
centage of fog accidents is small, the percentage of multi 
vehicle accidents in fog is disproportionately large. It we 
concluded that, although in some categories there was 
the possibility of significant reductions in the number of 
accidents, more often it was the increase in accident 
potential due to adverse environmental effects that was 
of concern to the motorist. 

How can the driver of an automobile be alerted that 
he or she is driving on a hazardous section of highway? 
The hazardous locations must first be located and identt- 
fied, and this requires new techniques, according to the 
participants in the session on means to alert drivers to 
hazardous locations. The use of accident records to 
locate hazards has its drawbacks, implying as it does that 
at least one has already occurred. On-site observation 
was thought to be the best answer. 

Proper signing and guidance information must be pro: 
vided in such a fashion that the driver does not drive off 
the road while trying to read the sign. Highways do not 
have to have steep grades, curves, and blind intersections 
to be dangerous; long, flat stretches of road are equally 
dangerous if the driver's attention flags or if he or she 
falls asleep. Participants felt that rumble treatments on 
shoulders to alert inattentive or sleeping drivers were no’ 
cost-effective. 

A new subject was introduced in the session on drugs 
driving performance, and highway accidents. Five ex- 
perts presented summaries of the role in highway acci- 
dents of opiates, amphetamines, tranquilizers, barbi- 
turates, and marijuana. AJthough data regarding each 
drug family were too scant to establish definite trends 
for each, the consensus was that marijuana, barbiturates 
and tranquilizers have a detrimental effect on driving » 
performance and that opiates and amphetamines have a 
lesser effect and may in certain cases enhance perfor- 
mance. The first group of drugs are also found under 
laboratory conditions to augment the deleterious effects 
of alcohol. The second group did so to a much lesser ex 
tent, and in fact amphetamines may sometimes counter- 
act the effects of alcohol on performance. Participants 
called for further detailed testing, using basic laboratory 
techniques, driver simulator testing, and testing on the 
road, both closed and open course. 


We are in the process of imperiling our total transporta- 
tion investment by neglect of maintenance. Our railroads 
are in critical trouble because needed maintenance was 
deferred. A massive program of upgrading, resurfacing, 
and bridge replacement is needed for our highway system, 
yet there seems to be an almost irresistible pressure to 
divert available highway revenues for other useful pur- 
poses. 

Increased truck and train weights are accelerating the 
failure of pavement, roadbeds, and bridges. Unless sub- 
stantial capital investments are made soon, transportation 
costs must inevitably increase, raising the cost of nearly 
every service and product used in the United States. 

Adequate attention is not being given to maintenance 
problems incidental to or caused by increases in transit 
construction programs. Our waterways are silting up be- 
cause dredging funds are either inadequate or because 
environmental pressures limit dump sites for disposal of 
the dredged material. Increased funds need to be appro- 
priated for improvement and maintenance of air traffic 
control installations. 

Electric service, vital to rail electrification programs, 
rail transit, home heating, and highway operations, is 
becoming less reliable because adequate funds are not 
being made available to utilities in timely fashion to ex- 
pand electric generating facilities and to perform ade- 
quate maintenance. 

Solutions are being sought through imposition of addi- 
tional federal regulations and controls on transportation 
rather than provision of intrinsically safe and efficient 
transportation facilities. Further regulations are being 
put forth by the federal government on the movement 
of hazardous cargoes, but available staff is inadequate to 
properly enforce the regulations. 

We tend to overlook maintenance during the excite- 
ment and enthusiasm generated in the planning, design, 
and construction of giant transportation public works 
programs, whether rail, highway, air, or urban transit. 
We tend to forget that there is a hidden price on every 
capital investment: the maintenance and repair costs. 
That bill is usually delayed but inevitably becomes due 
and must be paid. 
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The Railroad Bill Has Now Been Tendered 


An estimated 20 to 45 percent of the 200,000 miles of 
railroad tracks in the United States operate under some 
sort of slow order. Forty percent of Amtrak’s trains now 
run on inadequately maintained track. The record of 
railroad accidents is worsening. Train accidents increased 
from 1972 to 1973 by 24.5 percent, the largest increase 
in the history of reported accidents. The calendar 1973 
cost was 1,913 dead and 17,718 persons injured. 


he author is Engineer of Maintenance for the Transportation E. R. English, regional track engineer, Federal Railroad 
esearch Board. The inferences and conclusions are ae fe Administration, speaking to roadmasters, key individuals 
Biauthor and os those directly quoted. They have neh responsible for railroad track maintenance, at a meeting 


yrmally endorsed by the TRB or by the National Research ee 
ouncil. The article is published to draw attention to the critical 


<isting situation that will probably worsen in the area of mainte- Ree en ee mnree Lorene eoeleyal Rell 
ance of transportation facilities and equipment. y ' 


in Chicago reportedly stated: 


10 


Safety Act of 1970 to establish and enforce satety 
standards on the nation’s railroads. Our standards are, 
admittedly, quite flexible. We allow you to have a 
rather rotten railroad as long as speeds are kept to a 
minimum over bad stretches of track. Indeed, you 
need only one sound crosstie every eight feet and 

you can still limp along at 10 mph. In Indiana, how- 
ever, we found 1329 separate instances where the 
track failed to meet even these minimum standards. . . 
and we had to order a ‘’zero”’ speed limit until the 
track had been fixed. 


Mr. English was speaking of the closing of 415 miles of 
Penn Central main track between Louisville, Kentucky, 


and Chicago, IIlinois. f 
This crisis situation occurred because, as basic materials 


such as rail and ties reached the end of their inherent 
life in the late 1960s and 1970s, controlling maintenance 
of way budgets became increasingly difficult. Mainte- 
nance requirements became urgent, and deferral of main- 
tenance began to have a critical impact on operations and 
service, yet overriding financial pressures drove railroads 
toward the operation of heavier cars and heavier trains, 
thus compounding the already critical problem. 

Intense pressures still remain. Estimates are that each 
day 30-unit trains, weighing 10,000 tons loaded, must be 
added to the nation’s coal-moving operations in the next 
2 years to meet needs for energy. Essential improve- 
ments will require large investments to compensate for 
past maintenance-deferral policies of many railroads and 
to meet future demands for railroad service. 

A writer in the January 1, 1975, issue of Ra//way 
Track and Structures stated: 


Most readers of this letter, especially those to whom 

it is specifically addressed, are familiar with the con- 
sulting engineer's conclusion that the tracks of all 

Class | railroads are harboring $5.7 billion in rail and 
tie deferments. Or the AAR study showing that an 
annual increase of $200 million is required in M/W 
expenses merely to prevent further track deterioration, 
and that, in addition, a minimum expenditure of $3 
billion must be spent over a 10-year period to ‘‘catch 
up’’ on past deferrals. 


The U.S. Railway Association (2) estimated that dur- 
ing ConRail’s first 10 years $2.0 billion (uninflated) or 
$4.2 billion (inflated) will be needed for rehabilitation 
and capital improvement to track structure and facilities. 
Columnist George F. Will, in a March 14, 1975, column, 
published in the Washington Post, summarized the issue 
involved here: 


Some people think the government should buy the 
tracks of the bankrupt railroads and charge a user’s 
fee to those who want to run trains on the rails. They 
note that the government builds the highways on 
which trucks roll; the government maintains, with a 
variety of electronic and planning services, “highways 
in the sky” for airlines; and the government main- 
tains the system of inland waterways on which barges 
carry 16 percent of the nation’s freight. 


Wills went on to explain why he thought this was not t 

correct solution to the problem. Neither do | advocate 
greater federal control of transportation but, as a prac 
tical matter, | believe it to be the most likely outcome — 
after a prolonged period of discussion and argument; 
therefore, we ought to prepare for the changes that will 
be wrought. 


The Next Penn Central 


Current loss of interest in highways among much of the 
nation’s press and the American public indicates our nex 
transportation disaster will involve the nation’s highway 
system. 

There are about 3.8 million miles of roads, including 
more than 600,000 miles of municipal roads and 
streets, in the United States. On much of this mileage, 
the pavement surface is nearing the end of its design life. 
In fact Nello Teer, apparently using U.S. Department of 
Transportation figures, stated 5 out of every 6 miles of 
arterial highways (only a small percentage of the total 
highway system) will need to be worked on before 1990 
285,000 miles will require resurfacing, 140,000 miles wil 
need to be widened, and about 400,000 miles will need 
reconstruction or additional lanes or both. Thirty per- 
cent of the not-yet-completed Interstate Highway Sys- 
tem already needs resurfacing. 

There are approximately 600,000 highway bridges of 
various kinds in the United States, and more than half of 
those are more than 30 years old. Those aging bridges 
are worrisome because fatigue problems are beginning to 
appear, and the number of heavy vehicles:using the 
structures is also increasing. 

Norbert T. Tiemann, Federal Highway Administrator, 
testifying at hearings before the Subcommittee on Inves- 
tigations and Review during June 12-14, 1973, said that, 
on the federal-aid primary system alone, 6000 bridges 
were 20 feet or less in width, 12,000 were structurally 
deficient, and 12,000 were functionally obsolete. He 
estimated the replacement costs would reach $1.2 billion 

The 1972 motor truck inventory was more than 20 
million including 990,000 trailer and semitrailer hauling 
units. This represented a significant increase not only in 
numbers but in the average unit weight. According to th 
American Trucking Associations, the annual number of 
heavy highway vehicles entering the system rose from 
62,000 in 1956 to 308,000 in 1972, while the annual 
number of medium-sized vehicles declined from 291 ,QO0 
to 92,000 during the same period. Thus, although the 
maximum size and weight of trucks are limited by law, 
the trend has been toward a heavier average size. 

Further complicating this situation is the rapidly up- 
ward spiraling cost of highway maintenance. In 1968 th 
AASHO Committee on Maintenance and Equipment esti 
mated that maintenance costs by 1985 would be $3.6 
billion or about 1% times the then-expected expenditure 
in 1976 of $2.4 million. Actually, during the 15-year 
period (1960-1974) maintenance expenditures on the 
State-administered highways and street systems increase 


percent, from $991 million to $2.72 billion, and 
1976 will certainly far exceed earlier estimates for 
date. 

do not have an updated prediction for maintenance 
$ that reflect post-1972 inflation rates but note that 
estimated yearly cost of highway maintenance (in- 
ing systems not included in the preceding estimates) 
reached $6.2 billion, up from about $5 billion in 

0, and is rising at a rate of about $300 million per 

f. 

In addition, there is a large backlog of existing secon- 
highway deficiencies that have been deferred be- 
se of various limitations. These deferred maintenance 
ts, categorized as stop gap and second generation, 

e been estimated by the Federal Highway Adminis- 
ion to average about $2.25 billion per year over a 
+year period (1972-1992). 

| Thus, required maintenance activities call for invest- 
ents of $8 to $10 billion annually. 

. 


i Overloaded Systems 


le Federal Highway Administration report RD-73-67 
ites: 


While the sizes and weights report demonstrates a 
substantial economic benefit with higher weight limits, 
any substantial increase in legal loads without a mas- 
sive program to update, monitor, and maintain the 
highway system would create disastrous effects in 
many states. Many pavements would need to be over- 
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laid and bridges reinforced or posted for appropriate 
maximum loads, 


Congress subsequently passed legislation in 1974 
permitting an increase in truck weights on Interstate 
Highways. Companion measures providing financing to 
accomplish the massive upgrading of the highway system 
to accommodate these increased weights have not yet 
been provided. 


The railroad companies similarly created a problem for 


themselves by upgrading their rolling stock with bigger 


cars, heavier engines, and unit trains that hammered away 


at the track structure and inevitably shortened track and 
track-support life. Then they often failed to adequately 
support these new demands with an increased track and 
structures investment. Figure 1 shows tie and rail de- 
ferrals. (Data in this figure were extracted from Federal 
Register, Vol. 40, No. 43, Pt. 2, March 4, 1975, p. 246.) 

This deterioration in track structure can be related to 
rail profits and to increased maintenance of way and 
structures costs. Figure 2 shows the effect of rail car 
capacity on maintenance of way and structure costs. 
(This figure is a greatly modified version of a figure that 
appeared in a paper by Robert E. Ahlf, presented at the 
Regional AREA meeting in Kansas City, Missouri.) | be- 
lieve the relationship that Ahlf derived, showing that 
costs for maintaining good track are lower than costs for 
maintaining poor track, could also be demonstrated for 
highway maintenance. Ahlf also commented: 


On the |CG we consider that roughly 53 percent of 
our total maintenance of way and structures expense 
and capital investment is incremental; that is, varies 
with tonnage moving over the railroad. 


Figure 2 
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Charles River Associates (1) estimated that highway 
maintenance expenditures would decrease by 19 percent 
if there were a 25 percent reduction in intercity truck 
traffic. Battelle (1) allocated 17.8 percent of mainte- 
nance costs to trucks. These figures, crude as they are, 
provide a rough idea of load-related highway maintenance 
costs. 


The New Charge Account 


We are now undertaking the search for a solution to the 
urban transportation problem and, because the work is 
in its early stages,,we have an opportunity to look ahead 
and to make provision now for necessary maintenance. 

One can only speculate on the size of the maintenance 
problem, but | note that Milton Pikarsky, chairman of 
the Chicago Regional Transit Authority, called for qua- 
drupling federal transit assistance to $6 billion a year by 
1982. This compares closely with testimony at the sub- 
committee hearing (2) proposing that funding for urban 
transit equipment increase from the current $1 to $2 
billion/year to $6.5 to $7 billion/year through the 1980s. 

| suggest planners give a great deal of thought to main- 
tenance as well as operating costs for these new and ex- 
pensive systems. Highway maintenance costs already 
constitute about a third of highway expenditures and 
will surely rise; it is not unreasonable to expect that 
similar percentages should be considered in planning 
future transit systems. The experience of the Dallas air- 
port people mover indicates that failure to include such 
planning can be irritating and costly. So far as | know a 
solution has not yet been found to the problem of icy 
conditions on the guideway system, for example. 

In this regard, the effect of buses on local streets and 
roads should not be overlooked. The most common size 
of bus falls within the 19,500 to 26,000-Ib class. One 
trip by a 24,000-Ib bus will cause more pavement damage 
than 1300 trips by a 4000-Ib automobile. At an average 
occupancy of 1.3 people/automobile and 50 people/bus, 
the automobile would carry about 34 times as many 
people. A study by the Institute for Defense Analysis 
suggested that about 14 percent of road operating and 
maintenance costs, for the specified conditions, could 
be charged to local transit buses. 

This does not mean we should abandon the use of 
buses. Considerations of energy and air pollution must 
also be taken into account. The discussion is included 
here to emphasize that the effect of transit vehicles on 
existing road and street systems should be treated as a 
part of urban transportation costs and not a highway 
cost per se. 


Waterways at Ebb Tide 


In a session on inland waterways transportation at the 
TRB 54th Annual Meeting, an officer in the U.S. Army 
Corps of Engineers stated: 


The Corps’ ability to dredge is declining, at least 


temporarily. .. . Vital harbors, ports, and inland 
waterways throughout our nation are adversely af- 
fected. In some cases, they face shutdown. Unless 
we can find ways to continue the maintenance of 0 
waterways in the face of environmental, legal, and 
technical constraints, we could precipitate an eco- 
nomic situation which could adversely affect the en- 
tire economy. “i 


Fly Me 


The 1975 estimate for maintenance of air traffic contro 
systems was $355,559,000, up $34,000,000 from 1974 
estimate. Current strong interest in air safety and the 
“‘oush’’ toward the installation of new navigational and 
control aids seems likely to result in a parallel need for 
additional funds for maintenance. 


Blackouts Ahead 


An uninterrupted supply of electric power is essential to 
the smooth operation of high-volume transportation 
facilities. Rail transit vehicles use electric power, and 
highways depend on electric power for operation of 
traffic control systems, ramp metering systems, safety 
lighting, and, in rare instances, pavement deicing. 

Further, electrification offers the only feasible means 
to use coal or nuclear power for intercity train movemer 
see 6000 miles of railroad that ought to be electrified 
today, but the railroads are not in a position to finance 
major projects.’’ Electrification will have to be contin+ 
gent on the availability of reliable power sources. 

There is good reason to doubt whether a continued 
uninterrupted supply of electric power for transportatio 
can be ensured. More than half of the new homes now 
being constructed depend on electricity for heat and 
light. In atime of shortage, government officials will be 
hard pressed to allocate electricity between such essentie 
services and other vital needs, yet regulatory agencies 
have been reluctant to permit rate increases in timely 
fashion for expansion of plant capacity. Utility bonds 
have been downgraded, and interest rates are at record 
high levels. But the future is not bright. 

Chase Manhattan Bank, in recent advertisements, 
forecast that U.S. capital needs during the next 10 years 
may exceed $4.1 trillion. We will be lucky if as much as 
$2.6 trillion will be available for productive investment. 
Strident calls for an expanded public power system are 
heard. . 

The results of these pressures are predictable, and the 
future is indicated in an article in the Wall Street Journa 
on September 5, 1974, by Sanford L. Jacobs, who 
stated: 


Many utilities are putting off such routine mainte- 
nance work as tree trimming, replacement of aging 
wires and poles, and increase in the voltage-carry ing 
capacity of power-delivery systems. The result will 
be an increased number of power outages. 


feling May Be Hazardous to Your Health 


e 30 billion shipments of hazardous materials are 
each year. Government records show, for example, 
in 1973 2.3 billion tons of hazardous commodities 
e shipped in the United States. The government esti- 
es that by 1980 this figure will increase to 2.7 billion 
§. There are 100,000 shippers and 40,000 motor 

iers handling significant amounts of hazardous cargo. 
some time during the transportation, these carriers 
trucks to carry the load either across the country or 
a short trip from manufacturer to rail head or airport 
shipment. 

The Environmental Protection Agency recently listed 
hazardous substances as the first step in a regulatory 
cess aimed at curbing chemical spills on waterways. 
proposed rules could change chemical industry ex- 
sion plans and eliminate barge transportation of 
micals. Air transport of restricted articles (i.e., 
zardous materials) is being sharply questioned. Mem- 
rs of the Air Line Pilot's Association formally refuse 
scarry certain materials on scheduled airlines. 

'In light of the foregoing, transportation of hazardous 
aterials will necessarily be accomplished by train or 
im The accident record of trains, mentioned above, 
ikely to be matched by truck spills as the highway 
stem falls into disrepair. The new urban transportation 
instruction program will provide for almost none of the 
dvement of hazardous cargo. 

A recent study in Virginia reported that 3.6 percent 
all trucks on Virginia highways carry hazardous mate- 
ils; of these, 33.9 percent did not have placards re- 
iired by regulations. However, there seems not to be 
animity of opinion about the value of placarding or 
en agreement on a placarding system to use. Federal 
gulatory agencies appear to be feuding over who will 
ve the regulatory function over hazardous cargo move- 
ent. 

Regulations are being issued by the federal govern- 
ant, but they are not rigidly enforced. No significant 
forcement is being provided by the states. However, 
is situation is changing, and it would take only a few 
amatic incidents, involving hazardous materials spilled 
truck accidents in residential areas, to force a radical 
ange. 

Last year the Bureau of Motor Carrier Safety con- 
icted 2600 inspections of shippers and carriers who 
ndled hazardous commodities. This compares with 
00 inspections conducted in fiscal 1973. BMCS will 
crease its investment in labor and time toward regulat- 
y hazardous freight in 1975 by 100 percent. Air 
ffic control facilities are already operated by the 
deral Aviation Administration. 


ght at the End of the Tunnel? 


» have a number of options to respond to these changes: 


r example, discontinue construction of new facilities 
d reallocate the resources to reconstruction and main- 


tenance, allocate maintenance funds to more rational 
systems, and initiate planning and research to prepare for 
the changes that seem to be ahead. And we should prob- 
ably recognize the possibility that one of the changes 

we may have to respond to is an effective decrease in the 
total funds available for transportation maintenance. 

It seems likely that the federal government and state 
governments will eventually own and/or be responsible 
for funding maintenance of rail rights-of-way, electric 
utilities, highway systems, air traffic control systems, 
waterways, and transit facilities. In all probability, the 
transportation portion will be funded from a joint trans- 
portation fund that is allocated to cities and states. 

The federal government recently set a precedent by 
permitting the use of federal funds for maintenance of 
urban transit facilities, and government regulations 
governing expenditure of federal highway revenues now 
permit funds for highway purposes that were heretofore 
defined as maintenance and are now defined as construc- 
tion. 

Although the disadvantages are real, | believe that we 
must start now to seek the benefits that might flow from 
common funding because it can permit programming 
transportation funds in a more rational manner, provide 
impetus to improved management to ensure a more nearly 
optimal expenditure of maintenance resources, result in 
the establishment of quality of service guidelines for all 
transportation modes, provide funds necessary to meet 
the guidelines, and force the integration of maintenance 
considerations into the preconstruction planning, design, 
and construction process. 

There is, of course, no doubt that maintenance ex- 
penditures must be substantially increased; however, re- 
search could significantly reduce the amount of the 
increase. For example, we concluded in a recent study 
for the Federal Highway Administration that an invest- 
ment of $10 million in research during the next 5 years, 
if successfully accomplished and implemented, could 
result in a reduction of more than $150 million/year in 
the amount that would need to be expended on highway 
maintenance if the research were not done. 

In conclusion, | cite a statement in FORTUNE by 
Herman G. Roseman, an economist with National Eco- 
nomic Research Associates: ‘’... bring to... mind the 
declining days of the Roman Empire. . . the roads over- 
grown, the aqueducts not working, the public baths not 
fully operative.’ Let us not permit a decline in the 
quality of maintenance of transportation facilities to 
serve as evidence of the declining days of our Republic. 
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7 The VEC transportation system 
carried passengers from the parking 
lot to the TRANSPORT-EXPO 
facilities. Passive cabs traveled on a 
6-second minimum headway at 10 to 
20 miles per hour. 


2 A track-keeping device exhibited 
by Zweiweg Fahrzeug GmbH makes 
it possible for a standard Unimog 
truck to be used as a derailment-proof 
rail vehicle. Manufacturers claim that 
this truck has the pulling power of a 
20-ton locomotive during shunting 
operations and can haul a trailer load 
of 650 tons on a level stretch of rails. 


3 Steyr-Daimler-Puch of Austria 
exhibited this propane-powered city 
bus, with a capacity of 10 seated 
passengers and 10 standing. The 15- 
foot length and short turning radius 
makes the bus ideal for use in 
restricted areas. It is also intended 
for demand-responsive, park-and 
ride, and airport use. 


4 From Russia comes this gasoline- 
truck intended for maintenance work 
on railroads. The vehicle, exhibited 
by Energomachexport, featured an 
extremely high standard of coach- 
building in its largely wooden body. 


This 240-ton air-cushion vehicle 
n carry 400 passengers and 60 cars 
@ maximum speed of 80 miles per 
our. The first operational vehicle 

L i be tested in 1976, and future 

; hicles have been ordered for use in 
iglish Channel ferries and between 
'e mainland of France and Corsica. 
me manufacturer is Sedam, of Paris. 


Eight leading companies from 
janada shared one of the largest 

play areas. An innovative light 
il vehicle is demonstrated here by 
epresentative of Toronto’s Urban 
ransportation Development 
Drporation. 


. 


3 


irges and buses, trains and turnpike controls, light rail 
hicles and magnetic levitation engines—all were in evi- 
nce, in actuality, models, or blueprints, at the Second 
ternational Exhibition on Advanced Technology and 
novation in Surface Transport, held at Le Bourget Air- 
rt in Paris, April 15-20. 

More than 8500 visitors attended the meeting, coming 
ym 42 countries. They ranged from technicians and 
gineers to a one-time prime minister of France, 
Snsieur Pfimlin, now mayor of Strasbourg. National 
legations from West Germany, Italy, Czechoslovakia, 
bon, Canada, United States, Thailand, and Bulgaria 


PARISIAN TRANSPORT EXHIBITION: 


Cross Section 
| of Surface 
Transportation 


&i 
~ 3 A 2-passenger nonpolluting elec- 
= tric car intended for city use was one 
| a . = of several solutions to city congestion 
offered at TRANSPORT-EXPO. 


visited TRANSPORT-EXPO, where half the exhibitors 
were also from foreign companies. 

The current interest in light rail transit, detailed else- 
where in this issue of TRANSPORTATION RESEARCH 
NEWS, was evident at TRANSPORT-EXPO. The Citadis 
system, of French origin, featured various operational 
methods ranging from purely manual drive to entirely 
automated drive with no operator on board. Other light 
rail systems and vehicles were displayed by companies 
from Canada, Hungary, Belgium, Germany, and 
Czechoslovakia. 
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71 The SLR urban collective trans- 
port system has been demonstrated 
in Lille, France. It uses exclusive, 
protected, or shared right-of-way, 
has automatic train control, and is 
electrically propelled with a result- 
ing lack of pollution. 


2 Much interest was shown in the 
dial-a-bus concept, called ““Busphone”’ 
by the exhibitors, TREGIE of 
France. This computerized system is 
similar to that in use in Santa Clara 
County, California. 

3 Urban and regional traffic control 
systems were demonstrated by Elec- 
tronique Marcel Dassault (EMD). 
EMD’s Automation Division is largely 
concerned with the application of 
electronics to automation in road and 
traffic control, telecommunications, 
and business machines. 

4 Manufacturers from 13 countries 
pafticipated in TRANSPORT-E XPO, 
held April 15-20 at Le Bourget Air- 
port in Paris, France. 
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RB Executive Committee Member 
nymond T. Schuler Elected Tri-State Chairman 


#ymond T. Schuler, head of the New York State De- 
‘tment of Transportation and a member of the Trans- 
rtation Research Board’s Executive Committee, was 
wcted 1975 chairman of the Tri-State Regional Planning 
mmission. The interstate agency plans for better de- 
opment of land, housing, transportation, and other 
<ilities in the New York City metropolitan region. 

The chairmanship rotates annually, with each of the 3 
ites—Connecticut, New York, and New Jersey—having 
@ Of its commissioners in the top position. 

The 18-member commission was established by the 3 
te legislatures in 1971, succeeding the Tri-State Trans- 
tation Commission formed by interstate legislative 
mpact in 1965. 


vard Offered for 
ighborhood Effects Study 


e Regional Science Association has announced the 
ablishment of the Victoria Lapham Dissertation 

yard for research on the problem of measurement, 
uation, and analysis of neighborhood effects. The 

ard will consist of a $5,000 stipend, plus tuition and 
s, to enable a PhD candidate to devote full time to his 
her dissertation for a minimum of 1 year. 

The award rules state that research eligible for this 
sertation shall be directed to measurement, valuation, 
J analysis of neighborhood, local, or community ef- 
ts on urban phenomena at the microscale. An under- 
nding and, thus, proper accounting of neighborhood 
ects are essential for many analyses in areas such as 
ising, racial discrimination, local public finance, and 
ironmental and economic impacts of public facilities 
ation. Research that deals with the effect of national, 
ional, and local policies and programs, taxes and 

ated external factors on activities, land use and the 
eral environment at the neighborhood community 


level, or similar topics is eligible only if the primary pur- 
pose of that research is to provide light on the measure- 
ment of neighborhood effects. Both theoretical and 
empirical approaches will be considered. 

Additional information may be obtained from the 
Secretary, Regional Science Association, 3718 Locust 
Walk, University of Pennsylvania, Philadelphia, 
Pennsylvania 19174. 


Interstate Rail System Proposed 


A paper has been completed that proposes the develop- 
ment of an Interstate Rail System, similar in scope and 
function to the Interstate Highway System, to consist of 
selected segments of the existing railroad network. The 
paper describes the concept of the proposal and the 
problems that it is designed to solve. The paper includes 
a methodology for the selection of the Interstate Rail 
System routes and an example system of 39,331 route 
miles. Copies of the paper are available from the author: 
C. P. Zlatkovich, Bureau of Business Research, University 
of Texas at Austin, Austin, Texas 78712. 


Alter Life-Styles to Conserve Energy, 
Urges Texas University Professor 


Faced with the impact of energy costs, Americans must 


alter their life-styles, a University of Texas anthropologist 


says. 
“\We must redefine what is valued and redefine what 


are the measures of success,’ says Professor Robert A. 
Fernea. ‘We cannot continue to live as high on the hog 


as we have been.” | . 
The social anthropologist made those observations In 
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a special course, Energy and Society, organized by the 
University of Texas Geography Department in coopera- 
tion with the Center for Energy Studies. 

“We have stuffed our houses with broken hobby 
goods,”’ he pointed out, adding, ‘We have laid the burden 
of our entertainment on energy-consuming devices."’ 
Rather than engaging in conversation, he noted, Ameri- 
cans “‘sit deaf and dumb in front of TV sets.” 

In examining life-styles of American cities that may be 
forced to change because of the economics of energy, 
Fernea paid particular attention to residence patterns and 
transportation. 

He speculated that the current goals of middle-class 
families won't be the same in 10 years and suggested that 
the “middle-class ideal’’ of a single-family residence with 
a yard, an ideal that stems from a desire for privacy and 
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1. The suburban phenomenon is 
pushing our driving times further 
and further, says Professor Fernea. 


2 Construction of Interstate 35 
in Austin, Texas. The life-style in 
Austin is compared to that in 
Marrakech, Morocco. 


ownership, may have to be modified in favor of apart- 
ments or other types of multiple dwellings that require 
less energy. To use less energy, houses must have im- 
proved designs. He noted that ‘’as walls get thinner we 
depend more on air conditioning as a basic necessity.” 


Fernea also told the class that the suburban phenom- 
enon is increasing the cost of transportation ‘’by pushing 
our driving times further and further.” 

In regard to transportation, he observed, ‘’ Americans 
have constructed cities in which people can be killed im: 
personally. We expend lots of energy going short dis- 
tances,’ he said. ‘‘We think we have to move at 25 or 3 
or 40 miles per hour through city streets.’’ He expresset 
the need to make it safer to travel by means other than 
cars and suggested that Americans maximize the use of 
buses and make bicycle traffic more attractive by creat- 
ing special bike lanes and improving the terrain for bikes 

Part of his presentation was a tale of 2 cities, as he 
contrasted the life-styles of a preindustrial city such as 
Marrakech, Morocco (where he lived for more than a _ 
year in the early 1970s), and a modern American city 
such as Austin, Texas. The cities have about the same 
size population although Marrakech’s is much denser. 

Explaining that the standard of living in Marrakech is 
“not too far from those of our parents,’’ Fernea said th 
residents of that southern Moroccan city use much less 
energy than is used in Austin. Although he did not ad- 
vocate that Americans revert to some of the more 
primitive ways of Marrakech, he did point to some of 
the ways those Moroccans live that reduce energy con- 
sumption: 


wearing more warm layers of clothing, they heat the 
person and not the house. 

Y move slowly enough through the streets by foot, 
bike, or horse-drawn carriage (‘‘not enclosed in metal 
ycapsules’’) so that in-city journeys often yield pleasant 
sand unexpected consequences. 

y have no billboards or flashing neon signs to stand 
‘for a product but instead let the smell of new mint or 
spices announce the product itself. 


nsportation Studies Center Founded 


University of Maryland 


| Studies Center has been established at 

University of Maryland and is intended to act as a 
‘alyst to foster research and development and inter- 
yciplinary studies in transportation and to provide the 
sans for investigators from different disciplines to work 
yether on a wide range of transportation-related prob- 
ns. Objectives of the center have been established as 
‘lows: 


entify potential projects by establishing a dialog and 
rapport with sponsoring agencies and offices; 

Qvide coordination among the various disciplines en- 
gaged in or having potential to engage in transportation 
research and the potential research sponsors and re- 
searchers at the University of Maryland; 

cilitate cooperation among the University of Maryland 
and other universities and industry in joint undertak- 
ings; and 

Jmote and, where appropriate, supervise specific educa- 
tional programs of an interdisciplinary nature. 


More information about the Transportation Studies 
nter may be obtained from Everett C. Carter, Director, 
ansportation Studies Center, Room J1149, University 
Maryland, College Park, Maryland 20742. 


DESIGN AND CONSTRUCTION 


ax Beads May 
olong Concrete Bridge Deck Life 


idge deck deterioration has become a major highway 
nagement problem for state and local governmental 
its throughout the United States. For the nation S 
ytorists, this problem not only has resulted in minor 
sonveniences such as detours and travel on roadways 
der repair, but also has forced the diversion of funds 
ym needed highway construction and safety improve- 
2nt projects to costly bridge deck repairs. 


A recently developed process for inserting small wax 
beads during the mixing of concrete appears to offer 
great potential for a relatively inexpensive and effective 
solution to the bridge deck deterioration problem. This 
new process was developed by the Monsanto Research 
Corporation under contract with the Federal Highway 
Administration. 

The process requires mixing 3 percent (by weight) of 
wax beads with the concrete mix. When the poured con- 
crete has hardened, the wax is melted by mildly heating 
the concrete slab so that the wax flows into the capillaries 
and pores of the concrete. Upon cooling, the wax solidi- 
fies and plugs the capillaries and pores and thus prevents 
salt used in winter deicing operations from penetrating 
the concrete and causing deterioration of steel reinforce- 
ment bars. Tests indicate that the wax neither alters the 
physical appearance of the concrete nor has any adverse 
effect on the skid resistance of the textured concrete 
surface. 

“This unusual technique for improving the durability 
of concrete,’ said a FHWA spokesman, “‘is yet another 
example of the innovative research efforts being under- 
taken by federal and state highway agencies with the 
cooperation and assistance of private sector research 
organizations. The potential for savings in maintenance 
and repair costs as well as for improved motorist safety 
is substantial.” 

The FHWA is currently developing plans to field test 
the process on actual bridge construction projects during 
the 1975 construction season. 


FHWA Explores Sulfur Substitute 
in Asphalt Mix to Save Energy 


Problems relating to the availability and priority uses of 
petroleum-based products have made the need for devel- 
oping petroleum-substitute materials more critical than 
ever before. The petroleum-based product known as 
asphalt is the primary binding ingredient used in the 
construction and maintenance of America’s modern, safe, 
and energy-efficient highway transportation system. 

Anticipating the probable need for an asphalt sub- 
stitute, the Federal Highway Administration recently 
initiated a research project designed to develop alternate 
binder products for the flexible pavement materials that 
are used to construct and maintain most of the nation’s 
roads. 

The new project will begin with a study of the prob- 
lems and potential in substituting sulfur for a portion of 
the asphalt in asphaltic concrete mixtures. Although 
this is not an entirely new process, such efforts in the 
past have generally concentrated on adding sulfur to 
asphaltic concrete mixes as a method to correct poor 
aggregates rather than as a means to reduce asphalt con- 


tent. . 
The initial study will also explore methods to dis- 
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perse the sulfur in the asphalt and to determine its effect 
on the long-term durability of the paving mixture. 

Selection of sulfur for this first effort was made be- 
cause of its rather plentiful natural occurrence and its 
even greater future abundance as a result of current pro- 
grams to reduce air pollution. Additional efforts will be 
made to study materials such as wood resins for asphalt 
substitutes. 

The development of adequate substitutes for asphalt 
has the potential for substantial savings of valuable petro- 
leum supplies as well as creating a beneficial means of 
using waste products that up to now were environmentally 
harmful. 

The Federal Highway Administration estimates that 
an annual savings of 10 to 26 million barrels of petroleum 
could be achieved through the substitution of sulfur prod- 
ucts for asphalt in road construction projects. 


OPERATIONS AND MAINTENANCE 


Vehicle Speed Displayed on Road Sign 
To Warn Speeding Drivers 


The Massachusetts Department of Public Works has in- 
stalled an experimental radar-controlled matrix speed 
sign at an intersection in Chelmsford, Massachusetts. 
The test installation consists of a sign attached to the 
bridge and 2 radar units whose beams are focused ap- 
proximately 250 feet in front of the bridge on the high- 
speed lane. When a vehicle traveling in excess of 55 mph 
crosses the radar beam, its speed is automatically re- 


corded on the sign. Ten-inch letters in amber color will 
flash on and read YOUR SPEED IS 00 MPH. A compai 
ion sign will designate that the legal speed limit is 55 my 

Before the sign was installed, speed checks were mac 
at locations before and after the radar unit. An analysi: 
by the Traffic Section at the Department of Public Wor 
will be made to see whether this type of novel installati 
has any effect on driving habits. 

This is one of the first installations of this type of 
traffic speed recording devices in this section of the 
country and comes at an appropriate time when Congre 
has voted for a permanent national 55-mph speed limit, 
according to a Massachusetts Department of Public Wot 
spokesman. If this installation is successful in maintain 
ing a 55-mph speed limit, with its resulting conservatior 
of fuel and safety, consideration will be given to install 
additional radar-controlled signs throughout the state. 

The sign was developed by AutoStop Corporation, ¢ 
nearby Billerica, which has provided the test equipmen 
at no cost to the department. 


‘cohol and Gasoline Do Mix 
Nebraska’s ‘“Gasohol” Project 


15-month test program, involving operating 36 state- 
vned vehicles traveling 2 million miles, is being carried 
it by the Agricultural Products Industrial Utilization 
ymmittee of the state of Nebraska. Ethyl! alcohol, 
lich is easily manufactured from grain, is added to un- 
aided gasoline in the ratio of 10 percent alcohol to 90 
rcent gasoline. Every 90 days, the test vehicles are in- 
ected for wear that can be measured and observed in 
e engine, spark plugs, gaskets, and all other parts of the 
gine block. Exhaust emissions are logged and analyzed 
-a commercial testing laboratory. 

Use of gasohol not only will result in conservation of 
soline supplies but will create a use for surplus grain in 
sbraska and other midwestern grain-belt states. Spokes- 
sn for the Agricultural Products Industrial Utilization 
mittee claim that cars using gasohol start better, 
ald better gas mileage, and perform noticeably better 
an cars using regular gasoline. Nationwide use of 
sohol instead of gasoline would save the country ap- 
»ximately 4 billion barrels of oil a year (based on 1972 
ures), and would use 30 million bushels of wheat in 
braska alone. 

The test project is financed by one-eighth cent/gallon 
state tax refunded to farmers for fuels used in farm 
J agricultural machinery. Further information on the 
gram may be obtained from Charles R. Fricke, Ad- 
nistrator, Agricultural Products Industrial Utilization 
mmittee, Room 101, Lancaster Building, 231 South 
th Street, Lincoln, Nebraska 68508. 


Group 3 Council 
Sweeps ITE Polls 


The Institute of Traffic Engineers recently announced the 
nominations for the office of president and vice-president 
of ITE for 1976. Nominated for president is David W. 
Gwynn and for vice-president are Edward A. Mueller and 
Willa Mylroie. All 3 nominees are not only active in TRB 
committee work but serve on TRB’s Group 3 Council. 

David W. Gwynn is director of research for the New 
Jersey Department of Transportation; Edward A. Mueller 
(an ex-TRB staff member) is executive director of the 
Jacksonville (Florida) Transportation Authority; and 
Willa Mylroie is head of the Research and Special Assign- 
ments Division of the Washington State Department of 
Highways. 


NCHRP 


NCHRP Panelist 
D. W. Loutzenheiser Honored 


A recent meeting of the NCHRP Advisory Panel for 
Project 3-25, Cost and Safety Effectiveness of Highway 
Design Elements, also turned out to be an occasion for 
honoring Donald W. Loutzenheiser (second from right), 
who recently retired from the Federal Highway Ad- 
ministration. The AASHTO Operating Subcommittee on 
Design, represented by Hugh G. Downs, chief engineer 
of the Maryland State Highway Administration (left), 
presented Loutzenheiser with a plaque in recognition of 
his contributions through many years of service in the 
field of highway design. Also shown is F. W. Thorstensen 
(second from left), of the Minnesota Department of High- 
ways, and chairman of the Advisory Panel, and TRB 
engineer of design, L. F. Spaine, who serves as TRB 
liaison representative to the NCHRP Advisory Panel. 
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INFORMATION SERVICE 


Expanded Services 
Announced by HRIS 


The Highway Research Information Service (HRIS) is 
now offering on-line retrieval service and computer print- 
outs of specific subject bibliographies in addition to the 
traditional services, which are batch-mode file searches, 
current awareness packages, and HA/S Abstracts. 

On-line searches may be made by HRIS staff or by the 
users themselves. Under the first option, users can tele- 
phone their on-line search queries to HRIS (202-389- 
6782). The on-line file will be searched within the hour 
by an HRIS staff retrieval specialist; the results can be 
transmitted to the user within minutes after the HRIS 
retrieval has been completed. 

Alternatively, users can query the on-line file from 
their own terminals and thus gain additional flexibility 
of search strategy by direct interaction with the com- 
puter located at the on-line retrieval center. Organiza- 
tions that wish to use their own terminals for on-line 
searches of the Transportation Research Information 
Services (TRIS) on-line data base can arrange for this 
service with the TRIS on-line computer center, now at 
Battelle Columbus Laboratories (614-299-3151, ext. 
2791). The user will be issued a password and user name 
to access the file and will be issued a users guide that 
provides instructions for on-line retrieval operations. 

Fee schedules for on-line retrieval are available from 
HRIS and are published in a newly revised HRIS brochure 
(May 1975). 

The fixed charge for batch-mode file searches sched- 
uled each week has been reduced 20 percent, effective 
June 1, 1975. However, the variable cost that corre- 
sponds to the number of retrieved records of documents 
written on tape or printed on paper has been increased. 
Thus, the total charge to the user will be unchanged for 
HRIS responses that contain 40 records of documents. 
Responses that contain fewer than 40 records of docu- 
ments now cost less than they would have cost under the 
old fee schedule. 

Specific subject bibliographies are available from HRIS 
by subscription. Organizations that maintain supporting 
memberships in the Transportation Research Board can 
receive a list of selected bibliographies at the retrieval 
cost of $10 each month. Each list announces the availa- 
bility of approximately 10 bibliographies. Each bibliog- 
raphy contains from 1 to 70 records of documents. As 
with all HRIS services, the records of documents consist 
of summaries of ongoing research projects and abstracts 
of published works from U.S. and non-U.S. sources and 
are all written in the English language. The subscriber 
will be charged $15 for a copy of each bibliography he 
or she selects from the lists. 

This year the HRIS annual compilation of summaries 
of ongoing highway research projects, Highway Research 


In Progress (HRIP), will contain only projects being con- 
ducted in the United States. Each recipient of HRIP wi 
also be sent a complimentary copy of the International - 
Road Federation’s (IRF) most recent World Survey of — 
Current Research and Development on Roads and Road 
Transport, which contains the non-U.S. ongoing researc 
project information. Beginning in 1976 the IRF World 
Survey will also contain the U.S. ongoing research projec 
information. The information will be furnished to IRF 
by HRIS. Publication of HRIP will then be discontinu 
However, all ongoing project summaries will continue to 
be included in the HRIS storehouse for batch-mode file 
searching, specific subject bibliographies, and current 
awareness service. Further, HRIS will continue to send 
U.S. and IRF-selected non-U.S. ongoing research project 
summaries to the TRIS on-line center for on-line retriev, 

Additional information about HRIS services and fee 
schedules is published in the HRIS brochure. To obtain 
a free copy of the brochure or to inquire further about 
the service, write to the HRIS Manager, Transportation 
Research Board, 2101 Constitution Avenue, Washington 
D.C. 20418 or call 202-389-6782. 


FOREIGN 


Australian Road Research Board 
Undertakes Significant New Program 


An ambitious new program of research, recently an- 
nounced by the Australian Road Research Board, is said 
to be the most significant since the board’s inception in 
1960. The program, costing $2.2 million this financial 
year, has already been approved by the 2 Australian 
government departments and the 6 state government 
road authorities who are responsible for the board's ac- 
tivities. 

New research will be directed at increasing the con- 
struction and maintenance efficiencies of roads and as- 
sociated structures; developing new materials for road 
construction; improving road design and location; de- 
termining new environmental impacts of roads and trans- 
port within communities; extending studies of road use 
and user safety; and furthering opportunities to promote, 
exchange, and advance road research information. « 

Among specific projects announced by the board is® 
study of the performance of tropical roads, which are 
subject to climatic extremes. This will be conducted at 
the James Cook University of North Queensland. 

New road construction and maintenance commit road 
authorities to using more than 500,000 tons of bitumen 
annually, the supply and cost of which are controlled by 
the availability of certain Middle East crude petroleums. 
To offset the lack of suitable bitumen distillation residue 
in Australia, the board has increased its research commit: 
ment to develop a suitable bitumen substitute or additive 


Preliminary studies by the board reveal that more 
cific distinctions should be made between what con- 
utes sound and noise. Within Australia, a sufficient 
1trol over sources of noise has yet to be achieved. As 
2sult, a major study of causes of noise pollution, such 
traffic, construction, and demolition, will be under- 
en to determine how the community is affected and 
at controls should be exercised. 

Last year, more than 1100 scientists, engineers, 
scialists, and administrators in roads and transport at- 
ided the Seventh ARRB Conference in Adelaide. The 
Ormation exchanged by participants from some 23 
intries in discussions of 130 papers provided important 
‘terial for those unable to attend. The Eighth ARRB 
inference will be held in Perth in August 1976. 
Among proposed board activities is a seminar on the 
2 of motorized and pedal bicycles in urban road trans- 
rt. Preliminary studies indicate that these modes of 
Msport are growing at an above-normal rate, and the 
ard wants to establish early criteria for the effects 
ely to arise. 

In keeping with a progressive policy of publishing 
ad research information, the board will shortly release 
nuch needed bibliography, the Australian Road Index, 
ource of Australian contributions to road research knowl- 
ge. Computers and modern information-retrieval tech- 
ques are used in preparing the index, which will appear 
quarterly and cumulative annual editions. 


Improving Life 
in Indian Cities 


A new Urban Systems Center, created within the National 
Institute for Training in Industrial Engineering, at Vihar 
Lake, Bombay, is expected to improve the quality of life 
in Bombay and other Indian cities through the application 
of scientific techniques from various disciplines such as 
architecture, management, economics, sociology, and en- 
gineering. According to Rashmi Mayur, director of the 
center, ‘Our main concern is to work with the problems 
urgently affecting urban life such as housing, transporta- 
tion, health, environment, and education. We hope that, 
by application of scientific knowledge, efficient adminis- 
tration, political responsibility, and public consciousness, 
the quality of life in Bombay will improve.” 

Among the planned projects are a study of pollution 
at Lalbaug, Bombay, and a study of crime, violence, and 
tension in Bombay. A sister city relationship will be set 
up between Bombay and New York City, and exchanges 
will be established with Princeton University, Syracuse 
University, City University of New York, New York Uni- 
versity, and Massachusetts Institute of Technology. 


The Jama Masjid Mosque at Delhi, India, is considered to be one of the largest in the world. 
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Profile 


University Resources Are 
Ideal for Research, 

Says New York Polytechnic’s 
L. J. Pignataro 


ad 
‘When people ask me how | might change things if | had 
it to do all over again, my answer is asimple one. | woul 
change very little, for | am quite satisfied with the way ~ 
things have developed.’”’ Indeed, Louis J. Pignataro, head 
of the Department of Transportation Planning and En- 
gineering at the Polytechnic Institute of New York, ap- 
pears to be a man who loves what he is doing. 

There is no question that he gives his work his all. The 
human dynamo is the author of approximately 15 papers 
and 4 books and the coauthor of more than 20 additiona 
papers. 

When Pignataro is not administering his department 
or writing, he may be involved with one of the 20 com- 
mittees of the Transportation Research Board and other 
professional societies. Currently, he is serving on New 
York Governor Carey’s Task Force on Transportation. 

After graduating summa cum laude from Polytechnic 
Institute of Brooklyn in 1951 with a bachelor’s degree in 
civil engineering, Pignataro took his master’s degree in 
civil engineering from Columbia University in 1954, and 
his doctor’s degree from the Technical University of 
Graz, Austria, in 1961. 

Since first joining the civil engineering faculty at the 
Polytechnic Institute in 1951, Pignataro has played an. 
important role in the operation of the institute. |ronieall 
this winner of the institute’s Distinguished Teacher Cita- 
tion in 1965 had never envisioned himself as a teacher. 
As a youth, Pignataro was impressed by bridges. He in- 
tended, therefore, to have a hand in building such might) 
structures. Upon completion of his undergraduate work 
Pignataro was offered an instructor's position at the 
Polytechnic Institute. With the thought that it would be 
temporary, he accepted the offer. To his surprise and 
delight, the new teacher found he very much enjoyed 
his role as an educator. The transportation curriculum 


w in its stature and became a separate division within 
Department of Civil Engineering in 1965 and an in- 
ndent department in 1970, with Pignataro as its 

tor. 

Teaching has been only a portion of Pignataro’s re- 
nsibilities at the institute. Elected to the Executive 
mmittee of the Faculty Senate, Pignataro served as the 
irman-elect and, subsequently, as chairman of that 

ly from September 1973 through August 1974. In ad- 
lion, the Alumni Association of the institute recog- 
ed his outstanding efforts and awarded him the Dedi- 

ed Alumnus Award in 1971 and, then, the Distin- 
‘shed Alumnus Award the following year. 

Research is still another area that is one of Pignataro’s 
sin interests. The Department of Transportation Plan- 
ag and Engineering is an extremely active one. The 
‘al amount of outside support expended from re- 
rch projects and grants was approximately $540,000 
> the past year and will be higher this year. These 
nds have been provided by local, state, and federal 
encies and foundations. The projects cover the widest 
nge of transportation problems from those that are 
eoretically oriented to those that are essentially socially 
vented. In the past 10 years, Pignataro has been prin- 
val Or CO-principal investigator for 20 sponsored research 
qtracts and academic grants. 

The large volume of research projects pleases him since 
nelps to attract many qualified students who can be 
isted financially. Actually, the department head 
*Is the resources of universities have not been suffi- 
‘ntly used in transportation research. 

In response to a question regarding the future, 
ynataro expressed some very definite thoughts. ‘’ There 
: the beginnings of avast program, similar to or exceed- 
| the highway expansion of the 1950s and 1960s, to 
Astruct, revitalize, and expand public transportation 
stems in the next decades. Environmental considera- 
ns and the socioeconomic growth of metropolitan 
“as will be dependent to a significant degree on imagined 
1 determined development of public transportation. 
| of these factors will influence the orientation of the 
ademic program and the direction of research.” 

Also, in keeping with his strong belief in the need for 
erdisciplinary education and research, Pignataro ex- 
sts to see established at the Polytechnic Institute a 
ansportation Training and Research Center to strengthen 
2 interactions with other disciplines and his department. 
On a broader scale, the chairman would like to see a 
ft from the more traditional approaches to engineer- 

. ‘Although progress has been made in transportation 
ication by fostering interdisciplinary interaction in 
ching and research, much more effort is required to 
tivate and to nurture the interests of important sup- 
rting areas. It remains as one of the most pressing 
yblems in transportation education.” 

Another aspect of multidisciplinary interaction that 
yf concern to him is aesthetics. The world traveler 
Is inadequate attention is devoted to this area. He 
3s Italy and Belgium as 2 countries where there is less 


separation between engineer and architect. 

This extremely busy engineer was selected by the New 
York State Society of Professional Engineers as Engineer 
of the Year in 1974. Perhaps surprisingly, considering 
how busy he is, Pignataro appears to be a relaxed man. 
He commutes from home, which he shares with his wife 
and daughter, by walking, ‘“the most basic, common, and 
neglected mode of transportation.” 

Has the man any regrets? Only one emerges: The 
man who never envisioned himself as a teacher deeply 
regrets the fact that his schedule and responsibilities 


allow him little time for the classroom. ‘’| miss the con- 
tact | once had with the students. Even more, | miss the 
opportunities for lengthy discussion . . . | always en- 


couraged discussion in my classes, for both | and the 
students learned a great deal from them.” 


Researchers Can Learn 

From Nature, 

According to Maine 
Transportation Department's 
F. M. Boyce 


“The primary function of our Research Section is to ferret 
out the various needs of the department in such a man- 
ner that problems can be defined. At the same time, 
seeking the thoughts of those who have the problems is 
an essential part of our study. We encourage the growth 
of a figurative umbilical cord between the researchers 
and those with problems so that conclusions will be. 
cogent and immediately useful. Quite often the con- 
clusions may be the result of negative findings, which in 
itself may be a valuable contribution.” 

Frederick M. Boyce was appointed engineer in charge 
of the Division of Materials and Research of the Maine 
Department of Transportation in April 1967. He joined 
the department in 1954 and worked with the staff of the 
Division of Right-of-Way. In 1957 he transferred to the 
Soils Engineering Laboratory at the University of Maine, 
where he was soon placed in full charge. Later he be- 
came soils engineer for the department and worked 
closely to coordinate efforts between the bituminous and 
testing groups. Upon the establishment of a formal divi- 
sion in 1967, the soils engineering, structural testing and 
evaluation, and research and field quality control sections 
were brought together under one management. 
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Boyce is a native of Andover, Massachusetts. His 
father was head of the physics department at Phillips 
Academy, where he received his early education. Before 
he completed his final year at the academy, he was 
drafted and served in the U.S. Army during World War 
Il. He was assigned to an engineering construction 
battalion in England, just before the invasion of France. 
He participated in that invasion and 3 other major 
campaigns before the war ended. 

Boyce continued his engineering training at Brown 


University and graduated with a bachelor’s degree in civ 
engineering from the University of Maine at Orono. 

“During World War || my thinking seemed to matur 
to the point that | realized that one of the most diffict 
tasks in research as well as life is to define the proble 
Too much time, money, and effort is expended on re- — 
lated areas around a problem. Once the problem is de- 
fined, however, the resources and background informa- 
tion related to the problem became clear. As we review 
the material we must, of course, be aware of our own i 
biases and prejudices so that we think clearly about the 
problem. This allows an orderly flow of information tc 
the programming stage. The final step is execution, 
which is the responsibility of management. Thus, we de 
fine, assemble, think, program, and execute—5 steps that 
allow for an orderly development of a project, ensuriniy 
fruitful results. 

“We have much to learn from nature,’ says Boyce. } 
‘The human growth cycle, for example, gives us valua- 4 
ble clues in the development of a research project. The 
project in embryo must develop in a certain manner t 
survive. It must be nourished in the womb as well as in 
its early stages of growth to survive as a coherent entity. 
Our efforts in research should copy those of nature in — 
that we should provide early encouragement for develop 
ment of ideas—food for thoughtful review and continuec 
growth after the project has been conceived. ’ 

“Key ingredients in the successful development of 
good employees and research projects are the individual 
researcher's interest and background. Assignments must 
be made with this in mind so that projects are nourished 
by the individual's interest and knowledge. Otherwise, 
interest is lacking, frustrations may lead to poorly con- 
ceived or even incompiete results.”’ 

Boyce is a registered professional engineer and regis- 
tered land surveyor. He isa member of the American 
Society of Civil Engineers and the Maine Section of 
ASCE, the American Concrete Institute and the New 
England chapter of ACI, and the American Public Works 
Association. In 1967 he was appointed to represent the 
Maine Department of Transportation on the AASHTO 
Subcommittee on Materials and is currently technical 
chairman of the Section on Soils Materials Tests and 
regional vice chairman representing Region 1. 

He was a member of the Transportation Research 
Board Committee on Embankments and Earth Slopes, 
Committee on Exploration and Classification of Earth 
Materials, and advisory panel for 2 NCHRP projects. In 
1960 he helped form the Northeastern Soils Engineers 
Association of State Highway and Transportation Depar 
ments. Since 1969 he has played an active role in the 
Northeastern Materials Engineers Association. 

“These informal annual technical group meetings are 
essential to the sharing of new developments in technol- 
ogy. Also when we participate in the discussion of a 
subject, or see it presented visually in some manner, we 
tend to remember it much better than just reading it 
through. Educators are emphatic in their belief that 
participation leads to fuller understanding,” says Boyce. 


stralian Conference Theme: 
ANSPORT IN THE YEARS AHEAD 


“ansport in the Years Ahead”’ is the theme of the in- 
National transport conference organized by the Aus- 
ian Council of the Chartered Institute of Transport, 
He held at the Sydney Hilton, Sydney, Australia, Sep- 
Aber 8-11, 1975. 

‘Key speakers will include futurologist Herman Kahn, 
actor of the Hudson Institute of New York and author 
the book The Year 2000; the Governor General of 
stralia; and Charles Jones, the Minister of Transport. 
vid Nicholson, chairman of British Airways, will dis- 
'§ the future of air transport, and H. J. Kruse, chair- 
In of the board of Hapag-Lloyd of Hamburg, will re- 
w the future of sea transport. A top research and 
velopment executive from Detroit will cover the future 
road transport, and a leading expert from Japan will 
il with rail transport in the years ahead. These key 
akers will be supported by a comprehensive program 
technical papers on related subjects. 

Approximately 500 delegates are expected to attend 
-meeting. Further details may be obtained from the 
nference Secretary, Transport in the Years Ahead, 

x 657 G.P.O., Sydney, N.S.W., Australia. 


tAFFIC SIGNAL SYSTEMS 


ourse in traffic signal systems will be held August 

15, 1975, at the Carnahan House Conference Center 
the University of Kentucky, Lexington. Sponsored by 
College of Engineering, the course is intended to en- 
e the participants to design the signal timing for 

srial systems and networks, either manually or by 
nputer, and to put that timing into effect with pre- 
ed, traffic-actuated or traffic-adjusted controllers. 

2 course emphasizes the application of low-cost analog 


master controllers to small arterial systems and the use of 
digital computers for surveillance and control of net- 
works. 


Equipment demonstrations will be supplemented by 
written exercises, films, slides, and a field trip. 

Details are available from Norma Peck, Course Coor- 
dinator, Continuing Education—Engineering, 719 Ander- 
son Hall, University of Kentucky, Lexington, Kentucky 
40506. 


INTERNATIONAL SYMPOSIUM ON 
COMPUTER-ASSISTED CARTOGRAPHY 


An International Symposium on Computer-Assisted 
Cartography will be held in Washington, D.C., Septem- 
ber 21-25, 1975. The conference is sponsored by the 
American Congress on Surveying and Mapping in cooper- 
ation with the U.S. Bureau of the Census. The purpose 
of the symposium is to promote an international ex- 
change of information about methodology application 
problems and software and hardware in the field of com- 
puterized cartography. 

Computer mapping is playing an increasingly impor- 
tant role in planning and data analysis. Computer maps 
are especially effective for administrative and public in- 
formation purposes since the visual impact and clarity 
of maps can make trends immediately apparent. 

Workshops and panels will deal with the use of 
statistical mapping and discuss topics such as map read- 
ing and perception, interactive map editing, and urban 
information systems. 

Exhibit space will be available for commercial and 
noncommercial presentations. Special tours for interested 
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participants will be provided by the U.S. Bureau of the 
Census and the U.S. Geological Survey. 

The registration fee for the conference is $60. Fur- 
ther information may be obtained from Dorothy 
Bomberger, Symposium Secretariat, U.S. Bureau of 
the Census, Washington, D.C. 20233, telephone 301- 
763-7094. 


PROFESSIONAL PROGRAM IN 
URBAN TRANSPORTATION AT 
CARNEGIE-MELLON UNIVERSITY 


Carnegie-Mellon University’s Transportation Research 
Institute has scheduled its seventh annual Professional 
Program in Urban Transportation beginning September 8, 
1975. The program comprises a 4-week , on-campus 
course using special professional educational facilities at 
the CMU campus at Pittsburgh, and a 2-week lecture- 
study tour of transportation systems in several major 
European cities. The program, for approximately 40 
participants, is directed toward professionals in transpor- 
tation and related fields who seek a solid background in 
fundamentals and a comprehensive knowledge of modern 
concepts and techniques in urban transportation. 

The on-campus portion of the program features 110 
hours of classroom sessions in 4 subject areas: quantita- 
tive methods, planning, technology, and management. 
The study tour is a continuation of the classroom instruc- 
tion and will include talks with key officials, lectures, 
and visits to urban transportation facilities. 

Program tuition including books and other educa- 
tional materials, scheduled meals, and all hotel and tour 
expenses cost $3650. The estimated total cost, includ- 
ing meals not included in the tuition fee, is $4300. State 
and local agencies are eligible for grants toward these 
fees under Section 10 of the 1966 amendment to the 
1964 Federal Urban Mass Transportation Act. 

Additional information and registration material can 
be obtained from the Office of Post-College Professional 
Education, Carnegie-Mellon University, Schenley Park, 
Pittsburgh, Pennsylvania 15213, telephone 412-621- 
2600, extension 692. 


CONCRETE PAVEMENTS 
AND JOINT SEALANTS 


The American Concrete Institute’s Committee on Con- 
crete Pavements and Joint Sealants will sponsor a session 
on the above subject at the ACI Annual Convention to 
be held in Philadelphia, March 28 through April 2, 1976. 
Papers are invited for presentation on concrete pave- 
ments and joint sealants. Subjects of possible interest 
are maintenance, pavement sealing, bridge joints, con- 


crete overlays, airfield pavement design, and joints. The 
committee is interested in current research studies, ; 
unique and innovative designs, and evaluations of pave- — 
ment and joint performance. j 

Prospective authors are invited to submit an abstract } 
of 300 to 600 words by September 30, 1975. Authors . 
of tentatively selected papers will be notified by Novem- 
ber 15, 1975. Complete draft manuscripts, in triplicate, 
will be required by January 1, 1976. 

All papers will be carefully reviewed and evaluated. 
A limited number of papers will be chosen for 20-minute 
oral presentations at the session. Those that are not ac- 3 
cepted for the session but are of sufficient significance 
may be recommended for presentation at another time 
or for publication without presentation. 

Abstract and completed manuscript should be sub- 
mitted to William V. Wagner, Jr., Session Coordinator, 
Wire Reinforcement Institute, 7900 Westpark Drive, 
McLean, Virginia 22101, telephone 703-790-9790. 
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Papers Invited for 
SYMPOSIUM ON AIRCRAFT 
CRASHWORTHINESS 


Papers are being solicited for presentation at a Sym- 
posium on Aircraft Crashworthiness that will be held 
October 6-8, 1975, in Cincinnati. The symposium is 
sponsored by the Office of Naval Research, the Army 
Air Mobility Research and Development Laboratory, and 
the Air Force Aerospace Medical Research Laboratory in 
cooperation with the Federal Aviation Administration. 
The papers should deal with recent research and develop- 
ment work in this field. Short presentations of the 
papers will be given at the conference. 

The objective of the symposium is to provide a forum 
for the exchange of information on the need for crash- 
worthy aircraft; the state of the art of aircraft crash- 
worthiness design, testing, analysis, and simulation; and 
significant crashworthiness research and development. 
The symposium is intended to provide a unique oppor- 
tunity for aircraft researchers, designers, manufacturers, 
and federal agencies to discuss aircraft crashworthiness 
topics such as injury criteria, occupant protection (e.g., 
seats, restraint systems), crash impact loading of aircraft 
structures, crashworthiness simulation and analysis, and 
postcrash factors. Leading authorities will present in- 
depth lectures on these topics. A hardbound copy of ‘the 
proceedings will be provided to attendees. 

The 1000-word abstracts for the short presentation 
should be submitted by August 1, 1975, to Walt Pilkey, 
Department of Engineering Science and Systems, Univer- 
sity of Virginia, Charlottesville, Virginia 22901. 


THE CAR CULTURE 


ee Historical Significance 


of the Automobile 


_ The Car Culture. James J. Flink. MIT Press, Cambridge, 
Massachusetts. 260 pp. $14.95. 


nor James J. Flink, professor of comparative culture 
e University of California, Irvine, says that he con- 
2d this book as an opening argument in what promises 
2come an important historical debate over the signif- 
ce of ‘‘automobility’’ for synthesizing American his- 
. The Car Culture, announced as the first social his- 
of the American automobile revolution, points out 
the automobile has had a greater impact on the lives 
ventieth-century Americans than the frontier had on 
~“nineteenth-century forebears. Henry Ford’s Model 
d innovation of the moving-belt assembly line did 

= to transform American life-styles than the com- 

d reforms of the Progressive Era and the New Deal. 
ut by the late 1950s, the automobile was no longer 
torically progressive force for change. It was com- 
© be recognized as a major social problem. Says the 
or, ‘In the mid-1970s, in the face of an impending 
mobile-induced depression, the United States stands 
e threshold of a new era of historical development. 
rated markets for cars, environmental concerns, and 
yuNting worldwide energy shortage mark the death 

| of the car culture.” 

rofessor Flink’s recounting of the growth of the 
mobile industry in America and discussion of its 
plex pattern of financial dealings are linked to the 
xvements of its most notable founders—Henry Ford 
William C. Durant. The chapters on Ford and Durant 
t out both their ingenuity and their short-sightedness. 
he most original—and potentially controversial— 
ters of the book concern the social impact of the 
mobile and the author’s interpretation of the de- 
ion of the 1930s, which he attributes to the auto- 
ile. 


Definitive Work on Foundations 


Foundation Engineering Handbook. Hans F. Winterkorn 
and Hsai-Yang Fang, Editors. Van Nostrand Reinhold, 
450 West 33rd Street, New York, New York 10001. 
735 pp. + index. $37.50. 
This handbook of practical reference data on foundation 
analysis and design clearly and concisely explains basic 
principles in the most important areas of foundation en- 
gineering and illustrates, with practical examples, on-the- 
job applications of these principles. 

Written by 27 leading specialists in the field, the book 
provides detailed information on the nature and proper- 
ties of soil and similar natural or artificial systems on 
which foundations are built. It contains the latest infor- 
mation on design, analysis, and construction of founda- 
tions for a wide variety of purposes, including ameliora- 
tion of deficient foundation soils. It provides up-to-date 
know-how for use in job-related situations such as injec- 
tions, floating foundations, foundation vibrations, cellular 
and buried structure, prevention or correction of land- 
slides, and earthquake effects on soil foundation systems. 
In addition, it presents a look into the future and points 
the way to coming developments in the art and theory of 
foundation design. 


New Series on Structural 
Mechanics Software 

to Be Published by 
University of Virginia 


A new series of books on Structural Mechanics Software, 
edited by Nicholas Perrone, Office of Naval Research, 
has been announced by the University of Virginia. 

The primary objective of this new series is to provide 
access for the technical community to structural analysis 


29 


30 


and design computer programs. These carefully selected 
programs will be available on nationwide commercial 
computer networks and can be accessed by remote ter- 
minal devices connected via phone lines. Readers of the 
series will enjoy the possibility of direct and immediate 
use of a peer-reviewed library of structural mechanics 
computer programs. Although the associated computer 
program itself will not normally be published in the vol- 
umes, deck or tape copies will be made available via 
terminal devices or in some other convenient manner, 


e.g., from the author or a dissemination center. The series 


will contain sufficient documentation of the programs to 
permit use on a national network. 

In addition to a chapter on software, chapters will be 
written by leading authorities on technical review or as- 
sessment of a publicly available program or class of pro- 
grams outside the series library, actual microprograms 
for hand-held or desk computers that may be printed in 
their entirety along with associated descriptive matter, 
interpretive assessments of new advances in computer 
technology that offer new possibilities for structural 
mechanics software techniques, and feedback briefs on 
considered user experience with respect to items in the 
series software library. 

The first volume is planned for the fall of 1975. Two 
volumes will be published each year. Copies (approxi- 
mately $10) may be ordered from the University Press of 
Virginia, Box 3608 University Station, Charlottesville, 
Virginia 22903. 

Further information may be obtained from or papers 
may be submitted to Walter Pilkey, Managing Editor, 
Department of Engineering Science and Systems, Univer- 
sity of Virginia, Charlottesville, Virginia 22901. 


A New Approach: 
The Urban System 


The Urban Ecosystem: A Holistic Approach. F. Stearns 
and T. Montag, editors. Halsted Press, 605 Third Avenue, 
New York, New York. 350 pp. $18. 


This volume approaches the urban system in a multidis- 
ciplinarv fashion and defines the ecosystem principles 
that underlie the functioning of urban centers. It is the 
report of The Institute of Ecology’s Urban Ecosystem 
Workshop, attended by approximately 90 specialists 
from various natural and social sciences who gathered 

to discuss the city and its problems. Workshop partici- 
pants examined and attempted to interrelate important 
aspects of the urban system, including human goals and 
aspirations, urban institutions, populations (both human 
and nonhuman), urban structure and function, resource 
flows, indicators of urban system health, and models 
appropriate to the study of the city as a functioning 
whole. In addition to providing a fresh view of the city, 
this volume should provide guidance in the selection of 
urban research priorities and in the allocation of research 
funds. 


T.C. BARKER AND MICHAEL ROBBINS 
rORY OF LO} "SPOR 


VOLUME TWO -THE TWENTIETH CENTURY TO 19) 


A Glimpse of 
Britain’s Past 


The History of London Transport. T.C. Barker amd Micha 
Robbins. International Publications Service, 114 East 32 
Street, New York, New York 10016. 554 pp. $25. 


nth Wd A Mae a Nie ails B Batt 


This is the second and [for the present] concluding volt 
of London Transport’s official history. It begins by can 
ing forward the story from the closing years of the old 
century through the Edwardian decade. Those years 
witnessed an upsurge of technical development, financia 
investment with an important American element, and 
organizational change that remains astonishing in scope 
and magnitude. In the years before 1914 a framework 
was built which, in spite of changes in methods, still 
firmly underlies London’s passenger transport today. 

The story is continued through measures of increasec 
collaboration, then competition, and finally unification 
and through 2 wars that delayed, but did not alter, de- 
velopment until 1947, which saw the end of the Londor 
Passenger Transport Board. A final chapter sketches the 
progress of London Transport from 1947 to 1970. 

Growth and change in London itself are outlined, an 
means of transport not operated by London Transport 
are not ignored—river steamers, cabs and taxis, and the 
suburban services of the main-line railways. 

Valuable historical photographs, copious reference 
notes, specially drawn maps and diagrams, and appen- 
dixes (including one of special value providing the most 
complete list yet compiled of bus and coach service 
operators of the 1922-1933 period) support a text that 
traces in detail a complex and fascinating story of men, 
machines, money, and politics that helped to shape the 
daily lives of millions of people. 


Proceedings of AAPT 
Meeting Published 


Proceedings, Association of Asphalt Paving Technologist 
Volume 438A. AAPT, University of Minnesota, 155 Ex- 
perimental Engineering Building, Minneapolis, Minnesote 


55455. 412 pp. $10. 
The Association of Asphalt Paving Technologists an- 
nounces the publication of the proceedings containing 
the papers presented at the Special 50th Anniversary Se 


of the 1974 Annual Meeting held in Williamsburg, 
inia. Papers are authored by a select group of ex- 

s chasen especially for this session. In addition to 
historical papers, 2 complete indexes of the Proceed- 
of the Association (a subject index and an author 
x) will be included in this volume. 

apers published in this Special 50th Anniversary 

me of the Proceedings include “History of the As- 
tion of Asphalt Paving Technologists’’ by Ward K. 

; ‘Manufacture and Distribution of Asphalt’’ by 

. Krchma and Duane W. Gagle; “Testing of Asphalts 
Asphalt Mixtures’’ by J. York Welborn and W. J. 
tead; “Viscosity Measurements of Asphalt’’ OW lah TE 
eyer; and “Asphalt Paving Plants, Equipment, and 
ihods’’ by D. G. Tunnicliff, E. S. Holt, and R. W. 


y. 
i: papers are illustrated liberally to help show the 
sition in the testing, manufacture, and application of 
nalt in pavements. They should be of interest to any- 
in the asphalt pavement field or in history in general. 


00k at Structural Loading 
Dynamics of Structures. Joseph Penzien. McGraw-Hill 


Book Company, 1221 Avenue of the Americas, New York, 


New York 10020. 634 pp. $21.50. 


prising the entire range of practical structural dy- 
nics in a single volume, this book furnishes a compre- 
sive treatment of the theory and its application to the 
ition of practical problems arising from the action of 
;amic loads on structures. Including fixed civil engi- 
“ing structures, such as bridges or buildings, or vehi- 

, such as airplanes or ships, the methods described 
applicable to any type of structure. 

resented in 5 parts, Dynamics of Structures pro- 

ses in a logical sequence beginning with simple single- 
ree-of-freedom systems and advances to complex 
ctures represented as descretized multi-degree-of- 
dom systems and elastic continua. The author dis- 
ses the analysis of vibration mode shapes and fre- 
ncies, the response of structures to arbitrary periodic 
\onperiodic loadings, and linear and nonlinear struc- 
2S, 


The topic of deterministic analysis theory and appli- 
cations by means of which the actual time variation of 
response to specified loading history may be evaluated 
is the basis for the first, second, and third parts of the 
book. The fourth part furthers the theme with a 
thorough and concise treatment of probability theory 
and the probabilistic approach to the analysis of dynamic 
response to random loadings. Part 5 deals with earth- 
quake engineering and provides a compact coverage of 
the principal aspects of this subject, which is one of the 
most important applications of dynamics of structures. 

Dynamics of Structures is relevant and suitable for 
advanced undergraduate and graduate level courses and 
should be a pertinent and useful reference in structural 
engineering design offices, computer service bureau 
organizations, and aerospace design firms. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Skid Resistance 

Subject areas: pavement performance; bituminous 
materials and mixes; construction; mineral aggregates; 
maintenance, general; highway safety; legal! studies. 
Transportation Research Record 523, 152 pp., $6.60. 


Intergovernmental Relations in Transportation 
Planning 

Subject area: urban transportation administration. 
Transportation Research Record 524, 14 pp., $1.80. 


Cement-Aggregate Reactions 

Subject areas: cement and concrete; mineral aggre- 
gates. Transportation Research Record 525, 64 pp., 
$3.00. 


Travel Demand Forecasting 

Subject areas: traffic measurements; urban transpor- 
tation systems. Transportation Research Record 526, 
105 pp., $4.40. 


Travel Behavior Analysis 

Subject areas: traffic measurements; urban transpor- 
tation systems. Transportation Research Record 527, 
94 pp., $4.00. 


Transportation Serving Community Needs 
Subject area: transportation economics. Transporta- 
tion Research Record 528, 49 pp., $2.40. 


Air Travel and Aviation Facilities Planning 

Subject areas: transportation administration, trans- 
portation finance; transportation economics; urban com- 
munity values; urban transportation systems. Transpor- 
tation Research Record 529, 38 pp., $2.00. 


Driver Performance Studies 
Subject areas: highway safety; road user character's- 
tics. Transportation Research Record 530, 46 pp., $2.40. 


Traffic Control and Motorist Information . 
Subject areas: highway safety; road user characteris- 
tics. Transportation Research Record 531, 82 pp., $3.60. 31 


Frost, Moisture, and Erosion 

Subject areas: highway drainage; roadside develop- 
ment; exploration-classification (soils); foundations 
(soils); soil science. Transportation Research Record 
532, 105 pp., $4.60. 


Motor Vehicle Noise Control 

Subject areas: transportation administration; trans- 
portation economics; road user characteristics; urban 
community values. Special Report 152, 104 pp., $4.60. 


Better Use of Existing Transportation Facilities 

Subject areas: transportation finance; transportation 
economics; maintenance, general; highway safety; road 
user characteristics; traffic control and operations; traffic 
measurements; urban community values; urban land use; 
urban transportation systems. Special Report 153, 250 
pp., $9.80. 


Demand-Responsive Transportation Systems and Services 


Subject area: urban transportation systems. Special 
Report 154, 177 pp., $7.40. 


Research Needs for Evaluating Urban Public 
Transportation 

Subject areas: urban transportation administration; 
urban transportation systems. Special Report 155, 123 
eve), Weweeen 


Effects of Natural Elements and Chemicals on Bitumen- 
Aggregate Combinations 

Subject area: bituminous materials and mixes. 
Bibliography 56, 35 pp., $2.00. 
HRIS Abstracts 

Vol. 8, No. 2, June 1975, 294 pp., $5.50. 


Railroad Research Bulletin 
Vol. 2, No. 1, Publ. 7501, Spring 1975, 257 pp., 
$7.50. 


NEW NCHRP PUBLICATIONS 


Locked-Wheel Pavement Skid Tester Correlation 
and Calibration Techniques 
Subject areas: pavement performance; maintenance, 


general; highway safety. National Cooperative Highv 
Research Program Report 151, 100 pp., $6.00. 


Warrants for Highway Lighting 4 

Subject areas: highway safety; traffic control and 
operations. National Cooperative Highway Research 
Program Report 152, 117 pp., $6.40. 


Recommended Procedures for Vehicle Crash 
Testing of Highway Appurtenances 

Subject areas: highway design; bridge design. Nati 
Cooperative Highway Research Program Report 15am 
oO MENG IVA0 


Determining Pavement Skid-Resistance Requirements 
at Intersections and Braking Sites 

Subject areas: pavement design; pavement perfor 
mance; highway safety; maintenance, general. Natior 
Cooperative Highway Research Program Report 154, 
pp., $4.40. 


Bus Use of Highways—Planning and 
Design Guidelines 

Subject areas: highway design; traffic control and 
operations; urban transportation systems. National 
Cooperative Highway Research Program Report 155, 
pp., $7.60. 


Reconditioning High-Volume Freeways in 
Urban Areas 

Subject areas: pavement design; pavement perfor 
mance; construction; maintenance, general; traffic co 
trol and operations. National Cooperative Highway 
Research Program: Synthesis of Highway Practice 2 
56 pp., $4.00. 


Roadway Design in Seasonal Frost Areas 

Subject areas: pavement design; construction; fou 
tions (soils); soil science. National Cooperative Highy 
Research Program: Synthesis of Highway Practice 2€ 
104 pp., $6.00. 


PCC Pavements for Low-Volume Roads and 
City Streets 

Subject areas: pavement design; construction. Ne 
tional Cooperative Highway Research Program: Syntl 
of Highway Practice 27, 31 pp., $3.60. 
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To order Transportation Research Board publications, 
check the appropriate box below and circle the number. 
If you wish to receive a copy of the Board's current pub- 


LJ Publications 1975 
LJ Transportation Research News: 


CJ Annual Subscription O Single Copy, No. 


L] Transportation Research Record: 523 524 
laws 526 By 528 529 530 
5S] ba2 


Amount $_ O Payment enclosed 


lications catalog, check the first box. Mail the coupon 
to Transportation Research Board, 2101 Constitution 
Avenue N.W., Washington, D.C. 20418. 


CJ Special Report: 152 153 154 155 
CO) Bibliography: 56 

CL) HRIS Abstracts, Vol. 8, No. 2 

L] Railroad Research Bulletin, Vol. 2, No. 1 

L] NCHRP Report: 151 152 153 154 


. 


L) Synthesis of Highway Practice: 25 26 


O Send bill to address below 


(Orders of $7.50 or less must be accompanied by payment.) 


Name 


Agency or affiliation 


Street 


City 


State zip Coden 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board’s 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board’s 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 


Academy and are drawn from academic, 


industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is not a 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


